METHOD OF RECORDING PROGRAMS RECOMMENDED BY OPINION LEADER 
SELECTED BY USER, AND APPARATUS FOR AUTOMATICALLY RE- 
CORDING BROADCASTS 



5 BACKGROUND OF THE INVENTION 

1. Field of the Invention: 

The present invention relates to an apparatus 
for automatically recording and accumulating programs that 
are broadcast. 

10 2. Description of the Related Art: 

If the user of a television set will be unable 
to see a television program on a real-time basis, then the 
user occasionally sets his video recorder to a timer re- 
cording mode to record the program and will subsequently 

15 see the recorded program on the video recorder. According 
to one general timer recording process, the user refers to 
a table of television programs in a newspaper, a magazine, 
or the like, selects a television program that the user 
wants to see, and sets the time and channel of the program 

2 0 or an identification code assigned to the program in the 
video recorder. 

Digital broadcasting services which use commu- 
nication satellites broadcast an EPG (Electronic Program 
Guide) as program information containing programs to be 

2 5 broadcast and times at which they will be broadcast. Us- 
ing a receiver with an EPG receiving function, the user is 
able to refer to a program table displayed on the televi- 



sion screen and use the displayed program table instead of 
a table of television programs in a newspaper, a magazine, 
or the like. Some EPGs may be available via telephone 
lines or ISDN lines other than broadcasts. 

When the digital broadcasting services become 
full-fledged with CS broadcasting and CATV in widespread 
use, the number of television channels that can be re- 
ceived by user's terminals greatly increases. If the num- 
ber of receivable television channels exceeds 100, then 
the amount of program information becomes huge, with the 
huge amount of program information presented to the user, 
it is a time-consuming and tedious task for the user to 
refer to a newspaper, a magazine, or an EPG to select a 
television program or programs for timer recording or 
real-time viewing. The user may overlook a television 
program or programs to be seen or recorded, and fail to 
set timer recording to record such a television program or 
programs . 

Even in the case of present-day ground-based 
broadcasts with a small number of channels, the program is 
often over before the viewer notices it because the viewer 
forgets to see a table of programs. One solution is to 
use an automatic broadcast recording apparatus for auto- 
matically selecting and recording programs that are broad- 
cast . 

The automatic broadcast recording apparatus 
learns the user's taste based on the user's viewing his- 



tory and the EPG, automatically selects programs that meet 
the user's taste from the programs that are broadcast, and 
records and accumulates the selected programs. 

The user to select individual programs, but the 
automatic broadcast recording apparatus presumes certain 
programs to be the ones that the user may want to see. 
Therefore, in order to record programs that the user may 
want to see without fail, the automatic broadcast re- 
cording apparatus should preferably accumulate as many 
programs that are expected to be seen by the viewer as 
possible. The automatic broadcast recording apparatus 
thus uses a program storage memory area to its almost full 
capacity at all times, selects programs to be left in the 
program storage memory area, and records the new programs 
in the program storage memory area and deletes programs 
stored in the past from the program storage memory area 
based on the selections. One simple method of determining 
programs to be deleted from the program storage memory 
area is to delete programs in the same order that they are 
recorded. 

According to one method of selecting programs 
in view of the user's satisfaction, when the user's taste 
is studied based on the user's viewing history including 
information of the programs that the user has seen in the 
past and the EPG, the user's taste is classified into a 
plurality of levels, i.e., a plurality of values for the 
user, and those programs which belong to higher levels of 



the user's taste are left recorded and those programs 
which belong to lower levels of the user's taste are de- 
leted. 

According to another conventional automatic 
5 program recording method, keywords or the like that indi- 
cate the user's taste are preset in the automatic broad- 
cast recording apparatus and then the automatic broadcast 
recording apparatus automatically selects and records pro- 
grams that meet the user's taste from the EPG using the 
l=* 10 keywords. The keywords may be associated with different 

o 

p levels of the user's taste to select programs to be left 

and programs to be deleted when there are programs to be 
recorded in excess of the program storage capacity. 
FU Still another conventional automatic program 

□ 15 recording method uses a process called collaborative 

Lj. filtering in presuming some programs to meet the user's 

'tA taste. According to the collaborative filtering, timer 

^ recording actions of those who have similar viewing histo- 

ries are shared among a plurality of users. According to 
20 the automatic program recording method incorporating the 
collaborative filtering, a number of users are classified 
into groups having similar tastes based on their viewing 
histories, and programs that are selected for timer re- 
cording by many users in one group are judged as meeting 
25 the taste of that group, and are automatically recorded 

for all the users of the group even if the timer recording 
is not set by every user of the group. 
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The above conventional apparatus and methods 
suffer the following problems: 

At present, the data contained in the EPG are 
not detailed enough, and it is difficult to determine the 
5 contents of programs from the EPG data and select programs 
that meet the user's taste based on the EPG data. it is 
also difficult to group programs that are to be recorded 
depending on the user's taste into different levels based 
on the EPG data. Furthermore, since it takes a certain 

10 period of time for the automatic broadcast recording appa- 
ratus to learn the user's taste, the user cannot expect 
the automatic broadcast recording apparatus to automati- 
cally record all the programs that meets the user's taste 
without fail until the presuming accuracy of the automatic 

15 broadcast recording apparatus becomes sufficiently high. 

According to the method of automatically se- 
lecting programs from the EPG based on keywords or the 
like that represent the user's taste, the user needs to 
manually enter various keywords into the automatic broad- 

2 0 cast recording apparatus, and the manual process of enter- 
ing keywords or the like is tedious and time-consuming. 
In addition, programs that the user wants to see may not 
be recorded unless the use enters all the keywords that 
are required. Inasmuch as the EPG can be edited with a 

25 view to easily selecting programs in a keyword search, it 
occasionally tends to happen that programs that do not 



meet the user's taste may actually be recorded by key- 
words . 

According to the method using the collaborative 
filtering, the viewing histories of users need to be accu- 
5 mulated over a certain period of time in order to build a 
sufficient database so as to be able to determine groups 
into which the users are to be classified. In an initial 
stage of the process, therefore, it cannot be expected 
that all programs that meet the user's taste will be auto- 

10 matically recorded without fail. According to this 

method, furthermore, because programs to be recorded are 
selected based on the viewing histories of unspecified us- 
ers belonging to one group, the users are unaware of and 
anxious about the criteria used by the automatic broadcast 

15 recording apparatus to determine which programs are to be 
automatically recorded. In this method, while the auto- 
matic broadcast recording apparatus selects programs to be 
recorded based on timer recording actions of other users, 
the user often finds that programs thus recorded do not 

20 meet the user's taste when the user actually views those 
programs. In this method, a central server collects and 
analyzes the viewing histories of a number of users. How- 
ever, inasmuch as the process of recognizing the tastes of 
the many users from their viewing histories is complex, it 

2 5 imposes a large burden on the central server to perform 
that process for all the users. 

SUMMARY OF THE INVENTION 
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It is an object of the present invention to 
provide a method of and an apparatus for automatically re- 
cording broadcasts according to an easy process to relia- 
bly reflect the user's taste immediately after the method 
and the apparatus have started to be used, using criteria, 
which are clear to the user, for determining which pro- 
grams are to be automatically recorded. 

To achieve the above object, in accordance with 
the present invention, a broadcast recording apparatus se- 
lects a program which meets a user's taste from broadcast 
programs, and automatically records the selected program. 
Some programs include both video and audio data, and some 
programs include only audio data. 

According to the present invention, there are 
some opinion leaders serving to recommend programs to be 
appreciated to the user. Timer recording pattern informa- 
tion to record programs recommended by the opinion leaders 
are disclosed with respect to each opinion leader. The 
user records the program recommended by the opinion leader 
selected by the user on an automatic broadcast recording 
apparatus. According to another aspect of the present 
invention, timer recording pattern information for 
recording programs selected according to respective 
selecting standards, rather than opinion leaders, is dis- 
closed. Such selecting criteria can be used in the same 
manner as opinion leaders insofar as the selecting 
criteria are clear. 



The automatic broadcast recording apparatus has 
information acquiring means, timer recording means, re- 
ceiving means, and recording and playing means. the auto- 
matic broadcast recording apparatus acquires timer re- 
5 cording pattern information for recording programs recom- 
mended by an opinion leader who is selected by the user by 
the information acquiring means and sets timer recording 
for a program determined by the timer recording pattern 
information by the timer recording means . The automatic 

10 broadcast recording apparatus receives the program set for 
timer recording by the receiving means, and records the 
program by the recording and playing means. 

Since a program recommended by an opinion 
leader selected by the user is automatically recorded, it 

15 is easy for the user to select the program to be recorded. 
The program to be recorded can be selected even if insuf- 
ficient information for selecting the program is carried 
by an EPG. The automatic broadcast recording apparatus 
appropriately selects the program to be set for timer re- 

20 cording immediately after the automatic broadcast re- 
cording apparatus starts being used. According to the in- 
vention, the user does not need to enter keywords for ex- 
tracting preferred programs without fail, and can easily 
select programs. The user is not anxious about selecting 

25 criteria which are clear to the user because programs rec- 
ommended by the opinion leader are selected as the timer 
recording pattern information, and it is less likely for 



the user to find the recommended programs uninteresting 
when the user actually views them. 

According to another aspect of the present in- 
vention, the information acquiring means acquires program 
5 information including program identification codes of pro- 
grams to be broadcast and broadcasting date and times 
thereof. The timer recording pattern information includes 
start-of-program times and end-of-program times of the 
programs recommended by the opinion leader. The timer re- 

10 cording means selects the program determined based on the 
timer recording pattern information from the program in- 
formation and sets the program for timer recording. The 
programs recommended by the opinion leader can thus auto- 
matically be recorded. 

15 According to still another aspect of the pre- 

sent invention, the recording and playing means records a 
playback history, a timer recording history, or a re- 
cording history, and automatically selects an opinion 
leader which meets the user's taste from the recorded his- 

20 tory. After the user's taste has been recognized, the 
user is not required to select an opinion leader, and 
finds it easy to select programs to be recorded. The 
playback history contains information of whether recorded 
programs have been played back or not. The timer re- 

25 cording history contains information of programs set for 
timer recording. The recording history contains informa- 
tion of recorded programs. 



According to yet another aspect of the present 
invention, when the information acquiring means acquires 
new program information, the timer recording means con- 
firms the broadcasting dates and times of programs to be 
5 recorded, and corrects, if necessary, the broadcasting 
dates and times of the programs set for timer recording. 
Therefore, the program is prevented from failing to be re- 
corded due to a change in the broadcasting date and time. 

In another method of automatically recording a 

10 program according to the present invention, broadcast pro- 
grams are recorded to accumulate programs which meet the 
user's taste. The recording and playing means sends in- 
formation of playback statuses of recorded programs to a 
server. The server collects the information of playback 

15 statuses sent from the respective users, calculates a pri- 
ority level estimating how much a program meets the user's 
taste, and sends the priority level to each user. The re- 
cording and playing means deletes programs successively 
from those of lower priority levels when it deletes re- 

2 0 corded programs. Any processing load on the server is low 
because the server only estimates the overall tendency of 
the users and does not need to estimate the taste of each 
user . 

According to still yet another aspect of the 
25 present invention, if a program recorded in the past needs 
to be deleted in order to record a new program, the re- 
cording and playing means compares a predetermined prior- 



ity level given to the new program with the priority level 
of the program recorded in the past. If there is a pro- 
gram whose priority level is lower than the new program 
among programs recorded in the past, the recording and 
playing means deletes the program whose priority level is 
lower than the new program, and records the new program. 
If there is no program whose priority level is lower than 
the new program among programs recorded in the past, the 
recording and playing means does not record the new pro- 
gram. 

in another method of automatically recording a 
program according to the present invention, actions on 
programs of users in a group of users having similar ap- 
preciating histories are shared through the server between 
those users. The actions of the users in the same group 
are used when programs to be accumulated are selected. 
The automatic broadcast recording apparatus sends informa- 
tion of playback statuses of recorded programs to the 
server. The server collects the information of playback 
statuses sent from the respective users, calculates a pri- 
ority level estimating how much a program meets the user ' s 
taste for each group, and sends the priority level to each 
user belonging to the group. The automatic broadcast re- 
cording apparatus deletes programs successively from those 
of lower priority levels when it deletes recorded pro- 
grams. Inasmuch as programs to be deleted are selected 
based on the actual playback statuses of other users be- 
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longing to the same group, programs which better meet the 
user's taste can be left in storage. 

According to a further aspect of the present 
invention, the server comprises a computer which has a 
5 processor, a recording device, etc., and is capable of 

executing a software program. The automatic broadcast re- 
cording apparatus incorporates a processor, a recording 
device, etc., and is capable of executing a software pro- 
gram which includes the processes of the above various 
10 means. 

The above and other objects, features, and ad- 
vantages of the present invention will become apparent 
from the following description with reference to the ac- 
companying drawings which illustrate examples of the pre-^ 
15 sent invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a block diagram of an automatic 
broadcast recording system according to an embodiment of 
the present invention; 
20 Fig. 2 is a block diagram of an automatic 

broadcast recording apparatus according to the embodiment; 

Fig. 3 is a block diagram of a timer recording 
pattern server according to the embodiment; and 

Fig. 4 is a block diagram of an automatic 
2 5 broadcast recording apparatus according to another embodi- 
ment of the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
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Referring now to Fig. 1, there is shown an 
automatic broadcast recording system according to an em- 
bodiment of the present invention, which comprises auto- 
matic broadcast recording apparatus 10, EPG server 40, and 
5 timer recording pattern server 50. 

Automatic broadcast recording apparatus 10 is 
an apparatus for automatically recording a program that is 
transmitted on a radio wave from a broadcasting station 
(not shown) . Automatic broadcast recording apparatus 10 

10 is connected to EPG server 40 and timer recording pattern 
server 50 via Internet 90 for transmitting data thereto 
and receiving data therefrom. EPG server 4 0 refers to a 
web server that can be accessed via Internet 90, and dis- 
closes program titles and program identification codes for 

15 identifying programs that are to be broadcast, and an EPG 
(Electronic Program Guide) which provides program informa- 
tion representing dates, times, and channels for broad- 
casting the programs. Timer recording pattern server 50 
refers to a web server that can be accessed via Internet 

20 90, and discloses various items of timer recording pattern 
information selected by opinion leaders. The opinion 
leaders refer to famous people in various fields, and 
specify programs that they recommend to the user for timer 
recording according to timer recording pattern informa- 

2 5 tion. The timer recording pattern information represents, 
for example, program identification codes of programs that 
are recommended by opinion leaders. When the user refers 
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to the EPG based on a program identification code repre- 
sented by the timer recording pattern information, the 
user can obtain the start-of-program and end-of-program 
times and the channel of the program. When the user has 
obtained the start-of-program and end-of-program times and 
the channel of the program, the user is able to set timer 
recording for the program. 

In the timer recording pattern information, a 
plurality of programs are usually recommended. The user 
chooses an opinion leader who is likely to recommend pro- 
grams that meet the user's taste, and uses the timer re- 
cording pattern information provided by the opinion leader 
for timer recording of programs. The user is allowed to 
choose a plurality of opinion leaders. 

A plurality of programs recommended by an opin- 
ion leader need to meet the user's taste. For example, if 
an opinion leader is chosen less frequently by the user, 
then that opinion leader may be replaced with another 
opinion leader to improve the opinion leader ' s recommenda- 
tions . 

As shown in Fig. 2, automatic broadcast re- 
cording apparatus 10 comprises operating unit 11, informa- 
tion acquiring unit 12, timer recording unit 13, receiving 
unit 14, analog-to-digital converting unit 15, recording 
and playing unit 16, digital-to-analog converting unit 17, 
and output unit 18. 



Automatic broadcast recording apparatus 10 ac- 
quires an EPG from EPG server 40, acquires the timer re- 
cording pattern information of an opinion leader which the 
user desires from timer recording pattern server 50, se- 
5 lects a program specified by the timer recording pattern 
information from the EPG, and sets timer recording for the 
selected program. Operating unit 11 is a user interface 
for obtaining the EPG and the timer recording pattern in- 
formation. Operating unit 11 is also operated by the user 

10 for specifying an individual program and setting timer re- 
cording therefor, and also manually recording a program 
without setting timer recording. Operating unit 11 is 
also operated by the user for playing back a recorded pro- 
gram. Operating unit 11 detects a command entered by the 

15 user and transmits the detected command to various units 
of automatic broadcast recording apparatus 10. Informa- 
tion acquiring unit 12 accesses EPG server 4 0 and acquires 
an EPG therefrom. Information acquiring unit 12 also ac- 
cesses timer recording pattern server 50 and acquires 

20 timer recording pattern information therefrom. Timer re- 
cording unit 13 selects programs specified by the timer 
recording pattern information acquired by information ac- 
quiring unit 12 from the EPG acquired by information ac- 
quiring unit 12, and sets timer recording for the selected 

25 programs. Receiving unit 14 receives a radio wave trans- 
mitted from a broadcasting station, not shown, via antenna 
110, and provides the received signal. Analog-to-digital 
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converting unit 15 (referred to as A/D converter in FIG. 
2) converts the analog signal from receiving unit 14 into 
a digital signal. Recording and playing unit 16 records 
the programs selected by timer recording unit 13. 
Thereby, video and audio data are recorded. Recording and 
playing unit 16 extracts recorded video and audio data. 
Digital-to-analog converting unit 17 {referred to as D/A 
converter in FIG. 2) converts the digital video and audio 
data from recording and playing unit 16 into an analog 
signal. Output unit 18 transmits the analog signal from 
digital-to-analog converting unit 17 to television 111. 

Operation of automatic broadcast recording ap- 
paratus 10 will be described below. 

Automatic broadcast recording apparatus 10 ac- 
quires an EPG from EPG server 4 0 through information ac- 
quiring unit 12. Automatic broadcast recording apparatus 

10 may periodically access EPG server 40 to acquire an 
EPG, or may acquire an EPG based on a command entered into 
operating unit 11 by the user. Automatic broadcast re- 
cording apparatus 10 also accesses timer recording pattern 
server 50 based on a command entered into operating unit 

11 by the user, and acquires the timer recording pattern 
information of an opinion leader which the user desires 
through information acquiring unit 12. 

Then, automatic broadcast recording apparatus 
10 selects programs specified by the timer recording pat- 
tern information from the EPG, and sets timer recording 



for the selected program through timer recording unit 13. 
According to one process of selecting a program for timer 
recording, automatic broadcast recording apparatus 10 ac- 
quires the timer recording pattern information of one 
opinion leader, and sets timer recording for all the pro- 
grams specified by the timer recording pattern informa- 
tion. According to another process of selecting a program 
for timer recording, automatic broadcast recording appara- 
tus 10 acquires a plurality of items of timer recording 
pattern information, and sets timer recording for programs 
determined by a logic operation such as OR operation or 
AND operation that is carried out on the acquired items of 
timer recording pattern information. For example, the 
user can preset, in automatic broadcast recording appara- 
tus 10, a plurality of opinion leaders and a logic opera- 
tion formula for performing a logic' operation on the items 
of timer recording pattern information provided by the 
opinion leaders. Then, automatic broadcast recording ap- 
paratus 10 acquires the items of timer recording pattern 
information according to the setting, and sets timer re- 
cording for programs that are obtained by effecting the 
logic operation on the acquired items of timer recording 
pattern information. Unless the settings of the opinion 
leaders and the logic operation formula are changed, auto- 
matic broadcast recording apparatus 10 repeats the above 
timer recording process. 



Then, when the start-of -program time for the 
program set for timer recording is reached, in automatic 
broadcast recording apparatus 10, receiving unit 14 re- 
ceives the program, and recording and playing unit 16 re- 
5 cords the video and audio data of the program. 

For playing back a desired program, the user 
enters a command into commanding unit 11 to cause re- 
cording and playing unit 16 to extract the video and audio 
data of the desired program. The extracted video and au- 

10 dio data is converted by digital-to-analog converting unit 
17 into a video and audio signal, which is transmitted to 
television 111. 

As shown in Fig. 3, timer recording pattern 
server 50 comprises input/output unit 51, communication 

15 interface 52, memory 53, and processor 55, and can be con- 
nected to recording medium 54 . 

input/output unit 51 is a user interface in- 
cluding a keyboard and a mouse for generating a web page 
and entering programs selected by opinion leaders as timer 

2 0 recording pattern information into timer recording pattern 
server 50 and a display unit for displaying an image for 
making settings. Communication interface 52 transmits 
data to and receives data from automatic broadcast re- 
cording apparatus 10 via Internet 90. Memory 53 stores a 

25 program required to operate timer recording pattern server 
5 0 and data such as timer recording pattern information. 
Recording medium 54 refers to a recording medium such as a 



floppy disk, a CD-ROM, a magneto-optical disk, or the 
like, and stores a program for receiving access via Inter- 
net 90 and disclosing timer recording pattern information 
selected by respective opinion leaders. Processor 55 
5 reads the program from recording medium 54 into memory 53 
and executes the program. When processor 55 performs its 
processing sequence, timer recording pattern server 50 
discloses the web page generated by an action made through 
input/output unit 52 on Internet 90, records the timer re- 

10 cording pattern information entered through input/output 

unit 52, and displays the timer recording pattern informa- 
tion on the web page. 

According to the present embodiment, since a 
program recommended by a selected opinion leader is set 

15 for timer recording without the need for the user to check 
a large amount of program information, it is easy to se- 
lect the program, the program to be recorded can be se- 
lected even if insufficient information for selecting the 
program is carried by the EPG, and the program to be set 

2 0 for timer recording can be selected immediately after 

automatic broadcast recording apparatus 10 starts being 
used. 

The user does not have to take the trouble of 
thinking and entering keywords for extracting preferred 
25 programs without fail, and hence there is no danger of 

failing to enter keywords. The user is not anxious about 
opinion leaders who recommend programs because the opinion 



leaders are clear to the user. Because programs recom- 
mended by opinion leaders on their own responsibility are 
disclosed as timer recording pattern information, it is 
less likely for the user to find the recommended programs 
5 uninteresting when the user actually views them. The 
server is not required to perform a complex process of 
collecting and analyzing the viewing histories of many us- 
ers . 

Recording and playing unit 16 accumulates as 

rf 10 many programs that are expected for the user to want to 

D 

p see as possible in order to record as many programs that 

£ 

p the user wants to see without fail. To perform such a 

f5 function, recording and playing unit 16 uses a program 

m storage memory area to its almost full capacity at all 

O 15 times, selects programs to be left in the program storage 

M: memory area, and records new programs in the program stor- 

74 age memory area and deletes programs stored in the past 

iy from the program storage memory area based on the selec- 

tions. The program storage memory area is an area on a 
20 randomly accessible recording medium such as a hard disk, 
a RAM, or the like, which should preferably be removably 
connected to automatic broadcast recording apparatus 10. 

One example of a process of selecting a program 
in automatic broadcast recording apparatus 10 will be de- 
2 5 scribed below. In this example, timer recording pattern 
server 50 carries out a process of selecting a program in 
addition to the process described above. 
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When recording and playing unit 16 plays back a 
recorded program, it sends playback history information 
through information acquiring unit 12 to timer recording 
pattern server 50. The playback history information in- 
cludes a program title for identifying the program and a 
playback status of whether the user has played back the 
program to its end or not. Timer recording pattern server 
50 collects the playback history information sent from re- 
spective automatic broadcast recording apparatus 10 of the 
users, and classifies each of the programs viewed by the 
users into one of a plurality of priority levels (herein- 
after referred to as "playback completion levels") depend- 
ing on the percentage of users who have played back the 
program. Timer recording pattern server 50 then sends 
collected status information including the program titles 
and the playback completion levels to automatic broadcast 
recording apparatus 10 of the respective users. The users 
may be classified into groups each selecting one timer re- 
cording pattern information, and the playback completion 
levels may be collected in each of the groups of the us- 
ers. When automatic broadcast recording apparatus 10 
which has received the collected status information se- 
lects a program to be left in the program storage memory 
area, it stores a program with a higher playback comple- 
tion level. Specifically, when automatic broadcast re- 
cording apparatus 10 deletes a program recorded in the 
past for the purpose of recording a new program, it pref- 



erentially deletes a program of a lower playback comple- 
tion level. Automatic broadcast recording apparatus 10 
cannot give, to a program which is about to be recorded, a 
playback completion level having reflected the playback 
history of another user. However, automatic broadcast re- 
cording apparatus 10 can compare a program to be broadcast 
with a program in the program storage memory area by set- 
ting the playback completion level of the program to be 
broadcast to a predetermined value. in this case, if pro- 
grams whose priorities are lower than the program to be 
recorded are stored in the program storage memory area, 
then automatic broadcast recording apparatus 10 deletes 
the program of the lowest priority from the program stor- 
age memory area to provide an area therein for storing the 
program to be recorded. If programs whose priorities are 
lower than the program to be recorded are not stored in 
the program storage memory area, then automatic broadcast 
recording apparatus 10 does not record the program. Since 
a program can be selected based on the actual playback 
statuses of the other users who have chosen the same timer 
recording pattern information, programs that better meet 
the user's taste can be left in automatic broadcast re- 
cording apparatus 10. 

The above process of selecting a program can be 
applied to a conventional automatic broadcast recording 
apparatus in which timer recording action of the users who 
have similar viewing histories are shared by the users 
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with use of the collaborative filtering to select programs 
to be recorded. In this case, timer recording pattern 
server may collect the playback completion levels of the 
users of a group having similar tastes, and sends col- 
5 lected status information each user. When automatic 

broadcast recording apparatus which has received collected 
status information selects a program to be stored in the 
program storage memory area, it selects a program with a 
higher playback completion level preferentially. 

M= 10 The above process of selecting a program can be 

O 

p used in combination with any other processes of selecting 

= a program to be set for timer recording. 

rZ The playback completion level of each program 

rU has been described as a criteria indicative of whether the 

O 15 user has played back the program to its end or not. How- 

La ever, a criteria indicative of whether the user has de- 

SLj! leted the program, how much the user has played back the 

^ program before deleting it, or how the user has answered a 

program evaluation question asked by the system, or a com- 
2 0 bination of these criteria may be used as the playback 

completion level. The present process of selecting a pro- 
gram is effective when a wide range of programs to be re- 
corded are selected, and a program that meets the user's 
taste is to be left out of the selected programs based on 
2 5 the actual viewing behaviors of other users belonging to 
the same group. 
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In the present embodiment, the user chooses 
opinion leaders. However, automatic broadcast recording 
apparatus 10 may automatically determine opinion leaders 
who meet the user's taste based on a playback history, 
5 which is recorded by recording and playing unit 16, of 
programs including automatically recorded programs, pro- 
grams individually specified by the user and recorded by 
timer recording, and programs manually recorded without 
timer recording. The playback history refers to informa- 

10 tion of whether the program has been played back, whether 
the program has been played back to the end, or how much 
the program has been played back. With automatic broad- 
cast recording apparatus 10 automatically choosing opinion 
leaders, the user is no longer required to take the trou- 

15 ble of choosing opinion leaders. Similarly, a timer re- 
cording history which refers to information representing 
programs automatically set for timer recording and pro- 
grams individually specified by the user and set for timer 
recording may be recorded by recording and playing unit 

2 0 16, and opinion leaders who meet the user's taste can 

automatically be determined based on the timer recording 
history. Alternatively, a recording history which refers 
to information representing automatically recorded pro- 
grams, programs individually specified by the user and re- 

2 5 corded by timer recording, and programs manually recorded 
without timer recording may be recorded by recording and 
playing unit 16, and opinion leaders who meet the user's 



taste can automatically be determined based on the re- 
cording history. 

The timer recording pattern information of 
opinion leaders is disclosed on the web page in the pre- 
5 sent embodiment. However, the timer recording pattern in- 
formation of opinion leaders may be recorded on a re- 
cording medium such as a CD-ROM, and such CD-ROMs may be 
distributed to users to disclose the timer recording pat- 
tern information to the users. In the present embodiment, 

10 an EPG is referred to according to a program identifica- 
tion code described in timer recording pattern informa- 
tion, to specify a channel to be recorded and start-of- 
program and end-of -program times. However, the timer re- 
cording pattern information may include the channels of 

15 programs recommended by opinion leaders and the broadcast- 
ing dates and times of the programs. In this case, auto- 
matic broadcast recording apparatus 10 may be set for 
timer recording according to a channel and start-of- 
program and end-of -program times which are included in the 

2 0 timer recording pattern information. Thus, automatic 

broadcast recording apparatus 10 is not required to access 
EPG server 40. An opinion leader may select a program to 
be recommended based on program information from EPG 
server 40, and may acquire program information from news- 

25 papers, magazines, or the like. If opinion leaders ac- 
quire program information from newspapers or magazines, 
then EPG server 40 may be dispensed with. 
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Radio waves received by automatic broadcast re- 
cording apparatus 10 may be ground waves or radio waves 
transmitted via communication satellites. Programs may be 
broadcast according to a digital broadcasting system or an 
5 analog broadcasting system. 

While programs have been illustrated as being 
broadcast by radio waves, the present invention is also 
applicable to a system in which programs are broadcast 
through wired lines, such as a CATV system. In such a 

10 system, antenna 110 is dispensed with, and receiving unit 
14 receives programs broadcast from a wired line. 

Television broadcasting programs including 
video and audio data have been described in the above em- 
bodiment. However, the present invention is also applica- 

15 ble to various broadcasting systems such as a radio system 
where only audio data are broadcast. Programs broadcast 
in those broadcasting systems can be recorded for subse- 
quent appreciation. 

The timer recording pattern information repre- 

20 sents programs which are selected by opinion leaders in 

advance. After an opinion leader has selected a program, 
the broadcasting date and time of the program may be 
changed, or the broadcasting date and time of the program 
may not be determined at the time the opinion leader has 

25 selected the program. To handle such a situation, timer 

recording unit 13 of automatic broadcast recording appara- 
tus 10 may have a function to confirm the broadcasting 



date and time of a program to be recorded when it acquires 
an EPG and correct the broadcasting date and time of the 
program set for timer recording as necessary. For exam- 
ple, if timer recording pattern information includes the 
5 start-of-program and end-of-program times of programs, 
then when automatic broadcast recording apparatus 10 ac- 
quires an EPG, it compares the timer recording pattern in- 
formation with the EPG, and corrects the date and time of 
timer recording for a program whose times have been 

10 changed. If timer recording pattern information does not 
include the start-of-program and end-of-program times of 
programs, then automatic broadcast recording apparatus 10 
compares an EPG acquired in the past with an EPG acquired 
at present, and corrects the date and time of timer re- 

15 cording for a program whose times have been changed. 

An automatic broadcast recording apparatus ac- 
cording to another embodiment of the present invention 
will be described below. 

In the embodiment shown in Fig. 4, an EPG is 

2 0 transmitted with a program broadcast by a radio wave. 

Therefore, EPG server 40 shown in Fig. 1 is dispensed with 
in the embodiment shown in Fig. 4. 

Automatic broadcast recording apparatus 2 0 com- 
prises operating unit 11, EPG extracting unit 21, timer 

25 recording pattern information acquiring unit 22, timer re- 
cording unit 13, receiving unit 14, analog-to-digital con- 



verting unit 15, recording and playing unit 16, digital- 
to-analog converting unit 17, and output unit 18. 

Operating unit 11, timer recording unit 13, re- 
ceiving unit 14, analog-to-digital converting unit 15, re- 
5 cording and playing unit 16, digital-to-analog converting 
unit 17, and output unit 18 are identical to those of 
automatic broadcast recording apparatus 10 shown in Fig. 
1. EPG extracting unit 21 extracts an EPG from a signal 
received by receiving unit 14, and sends the EPG to timer 
H= 10 recording unit 13. Timer recording pattern information 

Q acquiring unit 22 gains access to timer recording pattern 

ff! server 50, acquires timer recording pattern information 

rz therefrom, and sends the acquired timer recording pattern 

information to timer recording unit 13. 
O Automatic broadcast recording apparatus 2 0 op- 

y, erates as follows: EPG extracting unit 21 extracts an 

%l EPG. Automatic broadcast recording apparatus 20 accesses 

timer recording pattern server 5 0 based on a command en- 
tered into operating unit 11 by the user, and acquires the 
20 timer recording pattern information of an opinion leader 

which the user desires through timer recording pattern in- 
formation acquiring unit 22. Then, timer recording unit 
13 selects a program specified by the timer recording pat- 
tern information, and sets timer recording for the se- 
25 lected program. Receiving unit 14 receives the program at 
the start-of-program time of the program, and recording 
and playing unit 16 records the video and audio data of 
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the program. For playing back a desired program, re- 
cording and playing unit 16 extracts the video and audio 
data of the desired program based on a command entered 
into operating unit 11 by the user. Automatic broadcast 
recording apparatus 2 0 then outputs the video and audio 
data of the desired program to television set 111. 

In the above embodiments, opinion leaders dis- 
close programs recommended for the user as timer recording 
pattern information. However, those who recommend pro- 
grams are not limited to opinion leaders, but any criteria 
for selecting programs and any people who recommend pro- 
grams may be used insofar as they are clear to the user 
and do not make the user anxious. Those who recommend 
programs may be organizations such as companies or the 
like. Programs obtained as a result of some data process- 
ing performed by a computer may be recommended as timer 
recording pattern information. 

While preferred embodiments of the present in- 
vention have been described using specific terms, such de- 
scription is for illustrative purposes only, and it is to 
be understood that changes and variations may be made 
without departing from the spirit or scope of the inven- 
tion . 



